Meeting 7 February 1974
Recent Advances in the Treatment of Pain Mr R D lllingworth (The Middlesex Hospital, London WI, and Central Middlesex Hospital, London NWIO) Selective Posterior Fossa Trigeminal Nerve Section for Treatment of Trigeminal Neuralgia Following the introduction of carbamazepine (Tegretol) it seemed that operation would rarely be required for the treatment of trigeminal neuralgia. While the majority of patients obtain excellent relief of pain, it has become clear that there are some who are unable to take the drug in adequate dosage because of side-effects.
The surgery for trigeminal neuralgia, pioneered by Horsley et al. (1891), has been largely standardized since the middle fossa postganglionic section was introduced by Spiller & Frazier (1901) . This procedure, however, has several disadvantages. First, all sensation is lost in the denervated area, and up to 5 % of patients find the resulting numbness as disagreeable as their original pain (Grant 1938 , Horrax & Poppen 1935 ; a further 10% are troubled by unpleasant paresthesike (Grant 1938 , Olivecrona 1947 Second, unless the most medial fibres of the nerve are preserved, the corneal sensation and reflex are lost, and despite taking precautions Eo protect the eye, 15% of patients have problems with trophic change and ulceration of the cornea (Grant 1938 , Peet & Schneider 1952 .
To avoid this Dandy (1929) introduced section of the trigeminal nerve in the posterior fossa. He stated that before entry into the pons, fibres carrying light touch and the corneal reflex separated from the main sensory portion of the nerve and lay medial to it. Dandy claimed that these fibres, which he called accessory fibres, were always present and that if preserved when the nerve was sectioned, light touch was largely spared, and the corneal sensation and reflex were left intact. He further claimed (Dandy 1934) , that in 60% of 215 cases, the trigeminal neuralgia was secondary to a local cause in the cerebellopontine angle. The commonest was an arterial loop pressing on the nerve, but various tumours and other abnormalities were also found. With increasing use of the operating microscope for neurosurgery these fibres were rediscovered by Jannetta & Rand (1966) , who substantially confirmed Dandy's findings. They renamed the fibres intermediate fibres, to emphasize that they were not accessory motor fibres.
Recent experience is confined to 13 patients, 11 with trigeminal neuralgia unresponsive to carbamazepine or with serious side-effects, and 2 with pain from malignancy of the jaws. These patients have had selective V nerve section performed in the posterior fossa, using the operating microscope, during the last two years.
At operation, with the patient in the lateral position and on artificial ventilation, the trigeminal nerve is exposed with minimal retraction of the cerebellum. In each patient the motor root and intermediate fibres have been seen lying medial to the main sensory portion. All, or the greater part of the main sensory root has been sectioned close to the pons, to produce extensive analgesia on the face. The motor root has been preserved in all patients, as have the intermediate fibres, at least in part. Pain was relieved in all 11 patients with trigeminal neuralgia. Some patients would not admit to any loss of light touch, but in none was sensation normal on careful testing. In 8 patients light touch was only slightly reduced, and in 3 greatly reduced. Motor power was normal in each, and the corneal reflex and sensation were normal in 8 and reduced in 3. Although most of these patients were elderly, there was no mortality, and the only complication was a unilateral deafness produced in 1 patient, probably by traction of the VIII nerve. Local causes have been found in 6 of the 11 patients with trigeminal neuralgia: 4 had arterial loops compressing the nerve, and 2 had dense arachnoid adhesions around the nerve. To be certain of curing the pain a nerve section has been performed in each of these patients.
It is suggested that when V nerve section is required for trigeminal neuralgia, a selective posterior fossa section is the procedure of choice. Mr Edward Hitchcock (Western General Hospital, Edinburgh) Stereotactic Myelotomy Interruption of the decussating fibres passing into the spinothalamic tract by a medial longitudinal incision in the cord should theoretically result in bilateral loss of pain and temperature sensation in an area corresponding with the number of segments severed. The procedure was first suggested by Greenfield in 1926 and the operation performed by Armour (1927) . Quite independently Putnam (1934) performed a cervical myelotomy for intractable pain in the arms and shoulders. Lumbosacral commissurotomy was performed by Leriche in 1928 and reported in 1936. It has become a well established pain-relieving procedure, notably by French workers. Broager (1972) performed a myelotomy in the lower half of the thoracic spinal cord in 22 patients complaining of intractable pain in the lower half of the body. He noted that all patients experienced paresthesia and change of body consciousness in the lower half of the body and some patients also had unpleasant dysmesthesia immediately after operation, although these symptoms decreased in most cases during the following days or weeks.
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The hazards of cervical cordotomy for patients with preoperative respiratory inadequacy are well known (Belmusto et al. 1963 , Hitchcock & Leece 1967 , Rosomoff et al. 1969 . In cases of bilateral chest pain the risk may make the operational risks unacceptable. The advantages of a procedure which would not interfere with these pathways encouraged a reappraisal of the operation of cervical commissurotomy and a percutaneous stereotactic technique was devised (Hitchcock 1969) . Five patients were treated by this method.
Since then we have performed 26 procedures on 26 patients, most of whom suffered from pain due to neoplasia. Their ages ranged from 42 to 79, and 17 were over 60 years.
The procedure was abandoned in 5 patients owing to technical difficulties. Two patients were lost to follow up although pain free at the time of discharge from hospital several days postoperatively. Of the remaining 19 patients the result was regarded as excellent in 8 patients who had sustained complete relief from pain without analgesics until death or last follow-up (10, 26, 26, 28 days; 2, 4, 6 months and 4 years). Six of these patients had well marked sensory changes (75 %). Pain relief was regarded as good in 5 patients where pain recurrence was slight, not requiring strong analgesics or surgery, or was of brief duration (7 days; 2, 2, 5, 17 months). Four of these patients had well marked sensory changes (80%). Poor relief was achieved in 4 patients where pain relief was brief and subsequent surgery or strong analgesics were required (6, 7, 28, 28 days). Only one of this group had sensory changes (25 %Y). No relief was obtained in 2 patients.
It is important to point out that the procedure did not involve splitting the cord along many segments but simply the insertion of an electrode into the commissural region and destruction of this part of the cord. Theoretically only a part of one segmental decussation could have been destroyed by the very small lesion, despite which quite extensive analgesias were produced and, interestingly, analgesia was also produced in lower parts of the body. There is no evidence to suggest that the spinothalamic fibres from the lower parts of the body are still decussating or lying near the central canal of the spinal cord in the cervical region. In some of these patients, however, it was noted that the analgesia was unaccompanied by the usual loss of discrimination between sharp and blunt components. In other parts of the body, however, 'spinothalamic analgesia' was usually produced. This suggested that the effects of commissurotomy were to destroy decussating spinothalamic fibres from the upper part of the body which would seem to lie closer to the central cord than was generally realized during their decussation. An explanation for the loss of pain in the lower part of the body would be to postulate an entirely separate, purely pain pathway ascending the spinal cord possibly multisynaptically close to the midline.
Shealy et al. (1966) have recorded evoked responses in the central cord region from C fibres. This is the same region where frequent cross connections within the propriospinal system have been demonstrated (Gernandt & Shimamura 1961 ), whilst Tower et al. (1941 have shown the dense grouping of small fibres at the base of the dorsal funiculus.
Davis et al. (1929) have demonstrated the presence of both direct and crossed pain pathways close to the grey matter and ascending to cross in the high cervical cord and lower medulla. It is probable that most pain fibres cross within three or four segments but Richards et al. (1966) have brought forward evidence for uncrossed ascending small fibres. Sourek (1969) noted that pain disappeared even from dermatomes in which normal sensation to pinprick was preserved, whilst the postoperative defect in pain and
